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(g) Ventilated-type disc rotor. 

(57) A ventilated-type disc rotor free from thermal 
deformation at the time of braking operation, 
generation of cracks and the phenomenon of 
brake jadder is provided. An inner end (14) of a 
rib (13) continuously connecting an external 
disc (11) and an internal disc (12) extends ra- 
dially and inwardly beyond the inner peripheral 
surfaces (15, 16) of the discs (11, 12) and con- 
tinuously connected to a cylindrical member 
(19) which is by turn connected to a flange to be 
fitted to a body of a vehicle, and a gap (21) is 
formed between the inner peripheral surface 
(15) of the external disc (11) and an outer 
peripheral surface (20) of the cylindrical mem- 
ber (19). 



CO 

w 

00 
CM 
LO 

o 

CL 
Ill 



Ftq- 1 




14- 

14- 
16- 

12- 
13- 




Jouve, 18, rue Saint-Denis, 75001 PARIS 



; 1 



EP 0 512 853 A1 



2 



BACKGROUND OF THE INVENTION 

This Invention relates to an improvement on a 
ventilated-type disc rotor to be used for a braking sys- 
tem of a vehicle. 5 

In a conventional ventilated-type disc rotor such 
as the one as disclosed in Japanese Patent Laid-open 
No. 2-253020 and illustrated in Figs. 16 and 17 of the 
accompanying drawings, a disc rotor which is gener- 
ally designated by reference numeral 1 in these fig- 10 
ures comprises an internal disc 2 and an external disc 
3 disposed in a face-to-face relationship with a num- 
ber of ribs 4 radially arranged between the discs to 
provide pathways 5 for cooling air defined by any two 
adjacent ribs so that the two discs are frictionaily 15 
pressed against each other by way of a brake pad fdr 
braking the vehicle and the heat generated on the fric- 
tional surfaces of the discs is moved away from there 
with the air to cool the heated discs. 

The external disc 3 is connected at its inner per- 20 
iphery to a cylindrical member 6, which is by turn con- 
nected to the outer periphery of a fitting plate 7 that 
constitutes a flange to be secured to the vehicle main 
body. Said fitting plate 7 is provided with a central 
bore 8, fitting holes 9 and auxiliary holes 10 arranged 25 
for making the operation of removing said disc rotor 
from the vehicle main body be carried out without dif- 
ficulty. 

A known ventilated-type disc rotor as described 
above is accompanied by a drawback of presenting a 30 
phenomenon of thermal deformation of the internal 
and external discs 2 and 3, which is typically illustrat- 
ed by broken lines in Fig. 18, due to the heat gener- 
ated on these discs 2 and 3 particularly when the ve- 
hicle is braked while the wheel shafts are rotating at 35 
an enhanced rate or when the vehicle is braked fre- 
quently within a short period of time. 

A large internal stress becomes present in the ex- 
ternal disc 3 as such a phenomenon takes place, 
leading to generation of radial cracks as typically in- 40 
dicated by C1 and C2 in Figs; 19 and 20. Besides, as 
the discs are thermally deformed, the abutment (con- 
tact) of the brake pad and the disc rotor 1 becomes un- 
stable and a so-called brake jadder phenomenon that 
fluctuates the braking effect of the brake can occur. 45 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
provide a ventilated-type disc rotor whose external 50 
and internal discs are free from thermal deformation 
when they are used for fierce braking operations and 
therefore free from cracks and which shows excellent 
cooling and braking efficiencies under any conditions 
where the vehicle that carries it is driven. 55 

According to the present invention, the above ob- 
ject is achieved by providing a ventilated-type disc ro- 
tor comprising an external disc, an internal disc and 



radial ribs arranged between and connected to the 
discs, characterized in that an inner end of each of 
said ribs radially extends from the inner periphery sur- 
faces of said discs toward the center of the discs and 
is continuously connected to a cylindrical member 
continuously connected to an outer periphery of a 
flange to be fitted to a body of a vehicle, and a gap is 
formed between the inner periphery surface of the ex- 
ternal disc and an outer peripheral surface of the cyl- 
indrical member. 

With such an arrangement, since the frictional 
surfaces of the external and internal discs are con- 
nected only to the ribs and not to the cylindrical mem- 
ber which is fitted to the outer periphery of a flange to 
be fitted to the main body of a vehicle and a gap is pro- 
vided between the inner periphery of the external disc 
and the outer peripheral surface of the cylindrical 
member, the overall cooling effect of the disc rotor is 
significantly improved and the thermal deformation of 
the discs can be minimized because the external disc 
and the cylindrical member are connected to each 
other only by way of the radially arranged thick ribs 
which normally remain cooler than the frictionaNy 
heated discs so that the internal stress of the external 
disc can be reduced and any possibility of occurrence 
of cracks can be eliminated to improve the abutment 
of the brake pad and the disc rotor and consequently 
their durability. 

According to another aspect of the present inven- 
tion, desired numbers of bulged reinforcement sec- 
tions are formed at and near the inner ends of the ribs. 
Said bulged reinforcement section may be a bridge 
continuously connecting the inner ends of adjacent 
ribs each other in a space between the ends. Alterna- 
tively, a bulge may be formed on an outer peripheral 
surface of said cylindrical member. Still alternatively, 
said bulged reinforcement section may be a broad- 
ened section at and near the inner end of the rib. Still 
alternatively, said bulged reinforcement section may 
comprise a broadened section at and near the inner 
end of the rib and a bridge connecting adjacent broad- 
ened sections of a desired number of ribs. Still alter- 
natively, said bulged reinforcement section may be a 
bridge arranged in a gap between the inner peripheral 
surface of the external disc and the outer peripheral 
surface of the cylindrical member. Still alternatively, a 
first rib and a second rib may be arranged alternately, 
an inner end of said first rib extends radially and in- 
wardly from the inner peripheral surfaces of the exter- 
nal and internal discs, the second rib may be recessed 
radially and outwardly from the inner peripheral sur- 
faces of the external and internal discs, said first rib 
may be provided with a broadened section at and near 
the inner end, and an air pathway may extend to the 
cylindrical member. Any of these alternative forms of 
reinforcement may be realized without increasing the 
number of steps required for producing a ventilated- 
type disc rotor by casting. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a longitudinal sectional view of a prefer- 
red embodiment of the invention cut along. A-A line in 
Fig, 2. 

Fig: 2 is a partially cut out plan view of the embodi- 
ment of Fig. 1 . 

Fig. 3 is a longitudinal sectional view of another 
preferred embodiment of the invention cut along C-C 
line in Fig. 4. . 

Fig. 4 is a front view of the embodiment of Fig. 3. 

Fig. 5 is a partial sectional view of the embodi- 
ment of Fig. 3 cut along D-D line in Fig. 3. 

Fig. 6 is an enlarged partial view of the embodi- 
ment of Fig. 3. 

Fig. 7 is a partial front view of a still another em- 
bodiment of the invention. 

*..\ Fig. 8 is a partial front view of a still another em- 
bodiment of the invention. 

Fig. 9 is a partially cut out front view of a still an- 
other embodiment of the invention. 

Fig. 1 0 is a partially cut out front view of a still an- 
other embodiment of the invention. 

Fig. 1 1 is a partially cut out front view of a still an- 
other embodiment of the invention. 

Fig. 12 is a longitudinal sectional view of a still an- 
other embodiment of the invention. 

Fig. 13 is a partially cut out plan view of a still an- 
other embodiment of the invention 

Fig. 14 is a longitudinal sectional view of the em- 
bodiment of Fig. 13 cut along E-E line in Fig. 13. 

Fig. 1 5 is a partial view of the embodiment of Fig. 
13 as viewed in the direction of N indicated in Fig. 14. 

Fig. 1 6 is a partially cut out plan view of a conven- 
tional disc rotor 

Fig. 17 is a longitudinal sectional view of the disc 
rotor in Fig. 16. 

Fig. 18 is a longitudinal sectional view of the disc 
rotor of Fig. 16, schematically showing how its discs 
are thermally deformed. 

Fig. 19 is a partial plan view of the internal disc of 
the disc rotor of Fig. 16, schematically showing how 
cracks are formed there and become apparent. 

Fig. 20 is,a partial plan view of the external disc 
of the disc rotor of Fig. 16, schematically showing how 
cracks are formed there and become apparent. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring firstly to Figs. 1 and 2 showing a prefer- 
red embodiment of the invention, a ventilated-type 
disc rotor 1 according to the invention comprises an 
external disc 1 1 and an internal disc 12 juxtaposed in 
a face-to-face relationship and integrally formed with 
a number of ribs 13 arranged radially therebetween. 
For instance, the external disc 1 1, the internal disc 12 
and the ribs 13 may be prepared into a single piece 



by casting. 

An inner end 14 of the rib 1 3 radially extends from 
inner periphery surfaces 15, 16 of the external and in- 
ternal disc 11,12 toward the center of the discs. 
5 The inner end 14 of the rib 13 is integrally con- 

nected to a cylindrical member 19. The cylindrical 
member 19 is integrally connected to an outer periph- 
ery 18 of a fitting plate 17 which is used for securely 
fitting the ventilated-type disc rotor 1 to a body of a ve- 
to hide. In this illustrated embodiment, the external disc 
11, the internal disc 12, the ribs 13, the cylindrical 
member 19 and the fitting plate or flange are integrally 
formed by casting to form them as one piece. Alterna- 
tively, however, the fitting flange may be welded and 

15 the remaining components may be cast and connect- 
ed to the welded flange so as to form them as one 
piece. Still alternatively, any known arts may be util- 
ized to produce an assembly of the discs, the ribs, the 
cylindrical member and the fitting flange as one piece. 

20 A gap 21 is formed between an inner peripheral 

surface 15 of the external disc 11 and an outer per- 
ipheral surface 20 of the cylindrical member 1 9. 

The fitting plate 17 is provided with a central bore 
8, fitting holes 9 and auxiliary hoies 10 in a conven- 

25 tional manner. 

Figs. 3 through 6 illustrate the second and third 
embodiments of the invention: In the second embodi- 
ment, a bridge 22 of a bulged reinforcement section 
1 3A is formed with every other space 14A between an 

30 inner end 14 of a rib 13 and an inner end 14 the ad- 
jacent rib 1 3. In other words, the bridge 22 is alternate- 
ly formed in the space 14A. 

Pathways 23, 24 for cooling air are formed at an 
lower end of the cylindrical body 19 between the ex- 

35 ternal disc 1 1 and the internal disc 1 2. Since the inner 
end 14 of the ribs 13 is continuously connected to the 
cylindrical member 19 as illustrated in Figs. 3 and 5, 
the pathway 24 is narrowed by the thickness of the re- 
spective bridges 22 with the end 14 of the rib 13. A 

40 portion connecting the inner end 14 of the rib 13 and 
the cylindrical member 19 is reinforced by the bridges 
22 or the bulged reinforcement sections 1 3A. 

Fig. 6 is an enlarged partial view of the portion 
continuously connecting the inner end 14 of the rib 1 3 

45 and the cylindrical member 19. A bulge 19A is formed 
on an outer peripheral surface of the cylindrical mem- 
ber 19. An area 25 connecting the bulge 19A and an 
upper surface 13B of the rib 13 is rounded with a rel- 
atively large radius of curvature. The bulge 19A and 

50 the connecting area 25 strengthen the connection of 
the rib 13 and the cylindrical member 19. 

In the embodiment illustrated in Fig. 3, the bridge 
22 is formed in every other space 14A. The bridge 22 
may be arranged in every third space 14A as illustrat- 

55 ed in Fig. 7 or in every space 14A as illustrated in Fig. 
8. The formation of the bridges 22 may be appro- 
priately determined depending on the application of 
the ventilated-type disc rotor. 
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Fig. 9 illustrates another embodiment of the in- 
vention, where the reinforcement sections 13A pro- 
vided at and near the inner ends 14 of the ribs 13 are 
realized in the form of broadened sections 26 which 
are formed over the entire height of the ribs 13 at and 5 
near their inner ends 14. • 

In the embodiments illustrated in Figs. 3 through 
9, the inner end 14 of the rib 13 has a surface same 
as an inner surface 27 of the cylindrical member 19. 
The inner end 14 may alternatively be radially and out- 10 
wardly recessed from the inner surface 27 of the cyl- 
indrical member 19 by a distance W as illustrated in 
Fig. 10. Since the inner end 14* of the rib is 13 re- 
cessed from the inner surface 27 of the cylindrical 
member 1 9 by a distance W, when the inner surface 15 

27 is finished by cutting, it can be avoided to interrupt 
the cutting operation caused by the construction that 
the inner end 14 of the rib 13 is positioned in the same 
surface as the inner surface 27. ; 

. Fig. 1 1 shows still another embodiment of the in- 20 
vention. In this embodiment, the broadened section 
26 is provided at each inner end 14 of the rib 13. The 
bridge 22 is arranged in every other space 14Atocon- 
tinuously connect the inner end 14 of the ribs 13 to the 
adjacent end. In addition, the inner end 14 is radially 25 
and outwardly recessed from the inner peripheral sur- 
face 27 of the cylindrical member 19 by a distance W. 
It will be easily understood that the bridges 22 may al- 
ternatively be realized in the form of those as illustrat- 
ed in Fig. 5 or 6. 30 
In the embodiment illustrated in Fig. 12, a bridge 

28 is formed in a gap 21 between the inner surface 1 5 
of the external disc 1 1 and the outer surface 20 of the 
cylindrical member 19 so as to prevent the pathway 

25 for cooling air from narrowing. 35 

Fig. 13 through 15 show still another embodiment 
of the invention, where a first rib 1 30 and a second rib 
1 31 are alternately arranged. An inner end 141 of the 
second rib 131 is radially and outwardly recessed 
from the inner peripheral surfaces 15, 16 of the inter- 40 
nal and external discs 1 1 , 12. In other words, the inner 
end 141 of the second rib 131 does not extend to the 
inner peripheral surfaces 15, 16. On the other hand, 
an inner endi140 of the first rib 1 30 extends radially 
and inwardly from the inner peripheral surfaces 15, 16 45 
of the internal and external d iscs 11,12. The first rib 
1 30 also has a broadened section 260 at and near the 
inner end 140. In the illustrated embodiment, the 
width of the broadened section 260 is greater than 
twice the width of the corresponding rib 130. How- 50 
ever, the width of the broadened section 260 is not 
limited to the illustrated embodiment. 

In the embodiment of Figs. 13 through 15, a cool- 
ing air pathway 230 extends to the cylindrical member 
1 9 and has a height greater than the height L of the 55 
ribs 130, 131 by M. When the external disc 11 is put 
under stress as indicated by an arrow in Fig. 14, the 
stress can be effectively dispersed in a lower end 231 



of the cylindrical member 19 and an inner peripheral 
surface 232 of the external disc 1 1 to further enhance 
the strength of the disc. 

As described above, the cooling efficiency of a 
ventilated-type disc rotor according to the invention is 
remarkably enhanced by the fact that the external and 
internal discs of the rotor are connected only by way 
of ribs to a cylindrical member which is by turn con- 
nected to a fitting plate to be fitted to the main body 
of a vehicle and a coojing air pathway is provided be- 
tween the inner peripheral surface of the external disc 
and the outer peripheral surface of the cylindrical 
member or, in other words, that the external disc that 
can be heated to considerably high temperature is not 
directly connected to the cylindrical member that re- 
mains cool to minimized the thermal deformation of 
the discs, prevent formation of cracks in the disc and 
consequently prolong the service life of the ventilated- 
type disc rotor. 

Because of the minimized thermal deformation, 
the contact between the brake pad and the disc rotor 
is stabilized to enhance the performance of the brake 
and prevent generation of the phenomenon of brake 
jadder. 

In another aspect of the invention, since the ex- 
ternal and internal discs of a ventilated-type disc rotor 
according to the invention are connected to a cylindri- 
cal member only by way of ribs, which are axially 
made rather targe and selectively provided with re- 
spective bulged reinforcement sections, the areas 
connecting the cylindrical member and the ribs are 
less liable to be thermal deformed and the areas con- 
necting the discs, the ribs and the cylindrical members 
are less subjected to internal stress so that the con- 
tact between the brake pad and the disc rotor is sta- 
bilized to prevent generation of the phenomenon of 
brake jadder and consequently prolong the service 
life of the ventilated-type disc rotor. 

In still another aspect of the invention, the above 
components of the disc rotor can be formed to a single 
piece by casting to reduce the number of steps and, 
at the same time, improve the strength of the disc rotor 
without involving difficulties in terms of casting. 

Claims 

1. A ventilated-type disc rotor comprising an exter- 
nal disc (11), an internal disc (12) and radial ribs 
(13) arranged between and connected to the 
discs (11, 12), characterized in that 

an inner end (14) of each of said ribs (13) 
radially extends from the inner periphery surfaces 
(15, 16) of said discs (11, 12) toward the center 
of the discs and is continuously connected to a 
cylindrical member (19) continuously connected 
to an outer periphery (16) of a flange (17) to be fit- 
ted to a body of a vehicle, and 
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a gap (21 ) is formed between the inner per- 
iphery surface (15) of the external disc (11) and 
an outer peripheral surface of the cylindrical 
member (19). 

5 

2. The yeintilated-type disc rotor according to claim 

1, wherein desired numbers of bulged reinforce- 
ment sections (13A) are formed at and near the 
inner ends (14) of the ribs (13). 

10 

3. The ventilated-type disc rotor according to claim 

2, wherein said bulged reinforcement section 
(13A) is a bridge (22) continuously connecting the 
inner ends (14, 14) of adjacent ribs (13, 13) each 
otherln a space (14A) between the ends (14 f 14). 15 

4. The ventilated-type disc rotor according to claim 
2, wherein a bulge (19A) is formed on an outer 
peripheral surface (20) of said cylindrical member 

(19) . 20 

5. The ventilated-type disc rotor according to claim 
2, wherein said bulged reinforcement section 
(13A) is a broadened section (26) at and near the 
innerend(14)oftherib(13). 25 

6. The ventilated-type disc rotor according to claim 
2, wherein said bulged reinforcement section 
(13A) comprises a broadened section (26) at and 
near the inner end (1 4) of the rib (1 3) and a bridge 30 
(22) connecting adjacent broadened sections 

(26) of a desired number of ribs (1 3). 

7. The ventilated-type disc rotor according to claim 

2, wherein said bulged reinforcement section 35 
(13A) is a bridge (28) arranged in a gap (21) be- 
tween the Inner peripheral surface (1 5) of the ex- 
ternal disc (11) and the outer peripheral surface 

(20) of the cylindrical member (19). 

40 

8. The ventilated-type disc rotor according to claim 
2, wherein 

a first rib (130) and a second rib (131) are 
arranged, alternately, 

an inner end (140) of said first rib (130) ex- 45 
tends radially and inwardly from the inner periph- 
eral surfaces (15, 16) of the external and internal 
discs (11.12), 

the second rib (131) is recessed radially 
and outwardly from the inner peripheral surfaces so 
(15, 16) of the external and internal discs (11, 12), 

said first rib (130) is provided with a broad- 
ened section (260) at and near the inner end 
(140), and 

an air pathway (230) extends to the cylin- 55 
drical member (19). 
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